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Introduction 
 
City of Austin (COA) Watershed Protection Department data show that the Shoal Creek 
watershed is one of the most polluted, and most flood and erosion prone creek systems in Austin, 
Texas. The watershed has an area of 8,300 acres, a length of 16 miles, and includes more than 30 
miles of streams. Shoal Creek flows north to south through central Austin. Once home to popular 
swimming and fishing destinations, the creek suffers from poor water quality, including elevated 
fecal bacteria and nutrient levels. Since 2002, elevated bacteria concentrations have been found 
in a tributary to Shoal Creek, the Spicewood Tributary (Segment 1403J), which is currently listed 
as impaired for bacteria on the 2014 Texas Integrated Report of Surface Water Quality, as well 
as a concern for nitrate. In 2012, a Total Maximum Daily Load (TMDL) was developed to 
address bacteria and to evaluate attainment of the contact recreation use in Waller Creek, Walnut 
Creek, Spicewood Tributary on Shoal Creek and Taylor Slough South. TMDL compliance is 
based on maintaining “bacteria concentrations in the selected waters below the geometric mean 
criterion of E. coli less than 126 MPN/100 mL or fecal coliform less than 200 MPN/100 mL” 
(TCEQ 2015, Five Total Maximum Daily Loads for Indicator Bacteria in Four Austin Streams). 
Periodic water quality monitoring shows that bacteria in Shoal Creek often exceeds these levels 
and storm flows also have high levels of nutrients, sediments and other contaminants. 
 
The highly urban character of the Shoal Creek watershed presents special challenges and 
requires a multifaceted approach to restoring water quality. Fifty-three percent of the watershed 
is surfaced in impervious cover. The bulk of development in the Shoal Creek watershed took 
place before the adoption of environmental protection regulations. Fifty-six percent of 
development in the watershed was built before the adoption of drainage regulations in 1974, and 
71% was constructed before the adoption of water quality regulations in 1991. Currently, only 
21% of the watershed’s impervious cover area is treated for water quality. Because of this, the 
watershed suffers from uncontrolled, polluted stormwater runoff and is equipped with an 
undersized, deteriorating storm drain system. Moreover, the watershed is slated for increased 
density and further redevelopment in the years to come, as the COA overhauls its 
Land Development Code. Over 1,300 residences and 94 commercial properties are located 
directly along Shoal Creek and its tributaries and an estimated 70,000 – 100,000 people reside in 
the watershed. Nonpoint source pollution is a major challenge for the Shoal Creek watershed, 
and the severity of this issue will increase if not addressed with a management plan as the 
population of the watershed grows. Human and canine fecal matter, fertilizer, sediment from 
erosion and construction sites, oil, grease, and other types of urban runoff all contribute to Shoal 
Creek’s nonpoint source pollution issue. 
 
This report will serve to assess available data that may be used to characterize the Shoal Creek 
watershed in an effort to develop a Watershed Protection Plan (WPP). The development of the 
Shoal Creek WPP will build on existing efforts to improve water quality on the part of the COA 
and nonprofit groups. The Shoal Creek Conservancy (SCC) currently serves as the lead entity in 
the WPP development process with primary partners including the COA, Texas State University 
- The Meadows Center for Water and the Environment (Meadows), and Doucet & Associates 
(Doucet). Project funding and guidance is provided by the United States Environmental 
Protection Agency (EPA) and Texas Commission on Environmental Quality (TCEQ).  
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Per the Shoal Creek WPP (TCEQ Contract No. 582-18-80181) Scope of Work, Task 3: Data 
Acquisition and Coordination, Subtask 3.1 Review of Existing Data, Information, and Reports 
states, “The Performing Party, in collaboration with project partners, will work to compile, assess, 
and quality assure any existing, updated, or new data, information, and reports that may be used 
in characterizing the watershed, determining current and future levels and sources of pollution, 
and identifying management needs. The Performing Party and its partners will assess existing 
water quality data and current monitoring efforts to determine if available data allows for 
comprehensive determination of sources and quantities of pollution.” 
 
 
Acquired Data for Shoal Creek WPP Development 
 
No data will be collected specifically for developing the Shoal Creek WPP or submitted for 
inclusion in surface water quality monitoring information system (SWQMIS). The Data 
Acquisition Quality Assurance Project Plan (QAPP) [revised January 29, 2018] developed to 
support the Shoal Creek WPP provides a list of non-direct data types and data sources to be 
evaluated for acquisition. Table 1 (below) corresponds to Table B9.1 of the Shoal Creek WPP 
QAPP and includes an additional column for evaluation of the data.
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Table 1. Evaluation of Non-Direct Data Types and Data Sources Identified for Development of the Shoal Creek WPP 

Data Type Monitoring 
Project/Program 

Collecting 
Entity Dates of Collection QA Information Data Use(s) and Evaluation 

Biological 
Assessments 

COA Environmental 
Integrity Index (EII) COA 

Entire period of record 
for all project stations. 1 

event per year every 
other year at station 

SHL1 (TCEQ ID 15965), 
SHL2 (TCEQ ID 17309), 
SHL3 (TCEQ ID 17310), 
SHL4 (TCEQ ID 17311) 

COA EII QAPP 

Spatial and temporal trends  
Biological Assessment data for Shoal Creek watershed 
currently available for the following years – 2000, 
2003, 2006, 2009, 2011, 2013, 2015 and 2017. EII data 
and summary data available for download through 
2013 sampling event. Additional data and reports will 
be requested from the COA. Annual biological samples 
and physical stream assessments are conducted in the 
late Spring /early Summer. Benthic macroinvertebrates 
and diatoms are collected primarily from riffles during 
baseflow, but may be collected from intermittent pools 
if flow was absent. The annual assessment includes:  
• Benthic macroinvertebrate and diatom surveys  
• Stream and reach stability assessment  
• Non-contact recreational assessment  
• Habitat assessment  
• Flow measurement, canopy density, and bank full 
measurement  
• Photographs  
• Sediment sample (collected from watershed mouth 
sites only and submitted to DHL Analytical) 

Census Data TNRIS TNRIS Most recent available  for 
all project stations 

Individual organization 
QA procedures 

GIS mapping/analysis  
Census Block, Block Groups and Tracts for the census 
2010. Data has been joined and exported with all 
related Census tables 

Census Statistical 
Areas CAPCOG CAPCOG Most recent available  for 

all project stations 
Individual organization 

QA procedures 

GIS mapping/analysis 
Census and Demographic Data – As a designated 
census information center through an agreement with 
the U.S. Census Bureau, CAPCOG provides data and 
analysis for a local and regional planners. 
Central Texas Regional Data – Compiled and updated 
annually this is a statistical and brief analytical 
overview of CAPCOG's 10-county region — Bastrop, 
Blanco, Burnet, Caldwell, Fayette, Hays, Lee, Llano, 
Travis, and Williamson counties. The Central Texas 
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Data Type Monitoring 
Project/Program 

Collecting 
Entity Dates of Collection QA Information Data Use(s) and Evaluation 

Regional Data page uses several interactive charts and 
graphs to help explain some of the region’s most vital 
statistical data to include measures such as population 
growth, unemployment, college attainment, cost of 
living, gross regional product and more. 

Climatic Data  

LCRA Hydrologic Data LCRA 
Entire period of record 
for rain gages near and 
within the watershed 

Individual organization 
QA procedures 

Characterization of historical and recent climatic 
conditions associated with routine and storm 
monitoring events 
• Three sites on Shoal Creek available through 

LCRA hydromet COA rainfall data.  
• Archival precipitation data available for download 

through NCEI. 
NCEI  NOAA 

Drinking Water 
Data COA COA Annual Individual organization 

QA procedure 

Temporal water quality trends 
COA – Austin Water provides annual report for 
drinking water quality including point of regulation, 
summary data, EPA MCL and possible sources of 
regulated substances.  

Flooding CAPCOG 
COA CAPCOG Most recent available  for 

all project stations 
Individual organization 

QA procedures 

GIS mapping/analysis 
Updated floodplain boundaries will assist with future 
land development recommendations for WPP  

Geology USGS/UT-BEG USGS Most recent available  for 
all project stations USGS TNRIS 

GIS mapping/analysis 
A GIS database of geologic units and structural 
features in Texas, with lithology, age, data structure, 
and format 

Groundwater 
Levels TWDB Statewide Program  TWDB Entire period of record 

for all stations TWBD QAPP 

Analysis of recharge, Desired Future Conditions, 
Trend analysis of groundwater level fluctuations 
Well selection by map or aquifer. TWDB data 
available for multiple wells within and adjacent to the 
watershed include: 

• State Well Number  

• Owner  

• Water Use  

• Elevation (ft)  

• Well Depth (ft)  

• Water Level Observation Type  



Page | 6 
 

Data Type Monitoring 
Project/Program 

Collecting 
Entity Dates of Collection QA Information Data Use(s) and Evaluation 

• Water Quality Available  

• Aquifer Code  

• Latitude (DD)  

• Longitude (DD   

• County  

• Well Type 
The TWDB Groundwater Database (GWDB) 
provides additional information on well water levels 
observed and changes over the well’s full recorded 
history. Selection available by county, aquifer or 
individual well. 

 

 

Groundwater 
Quality  Various Studies 

BSEACD, 
USGS, 
TWDB, 
TWON, 
COA  

various Individual organization 
QA procedures 

Spatial and temporal trends 
COA and TWDB databases provide groundwater 
quality data for sites within the Shoal Creek watershed. 
27% of the Shoal Creek watershed (mostly in the 
norther portion of the watershed) overlays the Edwards 
Aquifer recharge zone. Understanding surface-
groundwater interaction within the watershed will 
guide WPP development.   

Hydrography USGS NHD USGS Most recent available  for 
all project stations USGS GIS mapping/analysis 

Hydrologic Unit 
Code (HUC) USGS NHD USGS Most recent available  for 

all project stations USGS GIS mapping/analysis 

Hydrology USGS Flow Data USGS 

Available data for Entire 
period of record for 

stations 08156800 Shoal 
Ck. at W 12th St and 

08156675 Shoal Ck. at 
Silverway Dr. 

USGS database 
Loading calculations, flow-adjustment of water 
quality data. Characterization of long-term flow 
conditions 

Hydrology TNRIS TNRIS Most recent available  for 
all project stations 

Individual organization 
QA procedures GIS mapping/analysis 

Land Cover USGS National Land Cover 
Database 2011 (NLCD)  USGS Most recent available  for 

all project stations USGS GIS mapping/analysis 
Data available through COA including aerial 
photography 1940-2017, slope, contours, land use 
2010, multiple pervious and impervious classified 
layers, zoning, watershed floodplain model, 
hydrography and other quality assured data. USGS, 
CAPCOG and TNRIS include additional land use and 

 
Land Use 

CAPCOG CAPCOG 

Most recent available  for 
all project stations 

Individual organization 
QA procedures COA COA 

TNRIS TNRIS 
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Data Type Monitoring 
Project/Program 

Collecting 
Entity Dates of Collection QA Information Data Use(s) and Evaluation 

land cover data for determining potential pollutant 
loading characteristics to assist in watershed 
characterization and guidance for WPP development.   

Monitoring data   TCEQ SWQM TCEQ Entire period of record  
for all project stations 

TCEQ CRP, SWQMIS 
database Summary statistics and trend analysis 

Petroleum Storage 
Tanks TCEQ TCEQ Most recent available  for 

all project stations TCEQ QA Procedures GIS mapping/analysis 

Riparian corridor 
assessments  

COA Watershed Erosion 
Assessments, COA 

Watershed Master Plans 
COA Completed Reports Individual organization 

QA procedures 
Spatial and temporal trends, water quality 
parameters 

Roadways 
TXDOT   TXDOT 

Most recent available  for 
all project stations 

Individual organization 
QA procedures GIS mapping/analysis CAPCOG CAPCOG 

COA COA 

Soils USDA NRCS USDA Most recent available  for 
all project stations USDA NRCS 

GIS mapping/analysis 
Digital soil geographic databases include: 
• Land Resource Regions (LRR) and Major Land Resource 

Areas (MLRA) 
• Common Resource Areas (CRA) 
• U.S. General Soil Map (STATSGO2) 
• Soil Survey Geographic (SSURGO) Database 
• Gridded Soil Survey Geographic (gSSURGO) Database 
• National Cooperative Soil Survey Soil Characterization 

Database (Pedons) 
Soil properties necessary to characterize the watershed 
and to incorporate into the OSSFs’ density analysis.  

Surface water 
quality 

(ex. Station ID, 
stream segment, 
routine, storm 
event, bacteria, 

TSS, conductivity, 
pH, temperature, 
dissolved oxygen, 

nutrients, other 
relevant surface 

water quality data)  

COA Environmental 
Integrity Index (EII) COA 

Entire period of record 
for all project stations. 4 

events per year every 
other year at station 

SHL1 (TCEQ ID 15965), 
SHL2 (TCEQ ID 17309), 
SHL3 (TCEQ ID 17310), 
SHL4 (TCEQ ID 17311) 

COA EII QAPP/LCRA 
QAPP 

Spatial and temporal trends, water quality 
parameters 
COA EII data reports provide the most comprehensive 
data available for the Shoal Creek watershed with 
routine water quality and biologic date being collected 
since 2000. Data was collected adhering to the Water 
Resource Evaluation Standard Operating Procedures 
Manual (SR-04-04). The collection of quarterly 
water quality sample at any given site is carried out 
during baseflow conditions (non-stormflow). During 
all sampling events (both quarterly and annual) 
physico-chemical measurements are collected with a 
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Data Type Monitoring 
Project/Program 

Collecting 
Entity Dates of Collection QA Information Data Use(s) and Evaluation 

multiprobe (Hach Hydrolab or Quanta Datasonde). 
These in-situ field measurements include:  

• Dissolved Oxygen (mg/L)  
• Specific Conductivity (µS/cm)  
• pH (Standard Units)  
• Water Temperature (oC)  

Quarterly water samples are collected and submitted 
to the LCRA Environmental Laboratory and 
analyzed for:  

• Ammonia as N (mg/L)  
• Nitrate as N (mg/L)  
• Total Kjeldahl N (mg/L)  
• Orthophosphorus as P (mg/L)  
• Total Suspended Solids (mg/L)  
• Escherichia coli bacteria (MPN/100ml) (for 
Barton, Bull, Onion and Walnut sites only)  

Quarterly water samples that are analyzed at the 
COA laboratory were analyzed for:  

• Turbidity (NTU)  
• Escherichia coli bacteria (MPN/100ml) (for 
sites that will not be submitted for CRP/TMDL 
program) 

From the EII (2013-14) Watershed Summary Report –  
“E.coli concentrations have historically been 
elevated throughout Shoal Creek likely due to 
aging wastewater infrastructure. Many sewer lines 
within and adjacent to the creek have been 
removed, but several remain. This watershed has a 
large residential component that was built in the 
early 1900’s with low integrity wastewater lines 
such as Orangeburg pipe. As these lines get 
replaced and there are other incremental 
improvements to the wastewater infrastructure 
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Data Type Monitoring 
Project/Program 

Collecting 
Entity Dates of Collection QA Information Data Use(s) and Evaluation 

that services this watershed, the total bacteria load 
should decrease” 

Surface water 
quality 

(ex. Station ID, 
stream segment, 
routine, storm 
event, bacteria, 

TSS, conductivity, 
pH, temperature, 
dissolved oxygen, 

nutrients, other 
relevant surface 

water quality data) 

USGS water quality 
sampling cooperative 
agreement with COA 

USGS/COA 
4 events per year at 

station 08156800 Shoal 
Ck. at W 12th St 

USGS Draft QAPP   Stormwater quality trends  

Surface water 
quality 

(ex. Station ID, 
stream segment, 
routine, storm 
event, bacteria, 

TSS, conductivity, 
pH, temperature, 
dissolved oxygen, 

nutrients, other 
relevant surface 

water quality data) 

CRP Data LCRA, 
COA  Quarterly monitoring LCRA QAPP Temporal trends, state Clean Rivers Program 

Surface water 
quality 

(ex. Station ID, 
stream segment, 
routine, storm 
event, bacteria, 

TSS, conductivity, 
pH, temperature, 
dissolved oxygen, 

nutrients, other 
relevant surface 

water quality data) 

LCRA - Colorado River 
Watch Network (CRWN) CRWN Entire period of record  

for all project stations CRWN QAPP Spatial and temporal trends, water quality 
parameters 

Wells TWDB TWDB Entire period of record  
for all project stations TWDB QA procedures 

Well location, owner, driller, and data 
See groundwater levels (above) for additional 
information on the wells in the TWDB database. 

 
 
 



 

October 31, 2019 

 
Y2 Acquired Data Summary Report 

 for Development of the Shoal Creek Watershed Protection Plan 
 

 

Data Files and Sources acquired by Doucet for water quality modeling: 

• GIS Watershed Existing and Future Land Use Conditions 

o Landuse data was used to calculate the pollutant load in SELECT 

o Source: City of Austin (COA) 

• Hydrology 

o Daily data mean flows were obtained from the United States Geological Survey (USGS) 

stream for Shoal Creek flow gages at 12th Street. The data period obtained was from 

01/09/1983 through 07/31/2018. 

o Source: COA 

• LDC Input Parameters 

o Observed data for Total Phosphorus (TP), Total Nitrogen (TN), and Total Suspended 

Solids (TSS) were obtained from the COA and USGS at sampling locations at or near 12th 

Street. 

o Source: COA 

• Austin FEWS Rainfall Gauge Data 

o File name: COA_FEWS2400_RainfallwithStage.txt 

o Rainfall data collected by the COA from 10/2015-09/2018 was used to model water 

quality of the watershed in SELECT 

o Source: COA (Rich Robinson) 

• Shoal Creek W 45th Street Rainfall Data 

o ShoalCreekatW45thStreet_rain.csv 

o Rainfall depth data for Shoal Creek at W 45th Street collected from 9/10/2018-

10/30/2018. 

o Rainfall data collected by the COA from 10/2015-09/2018 was used to model water 

quality of the watershed in SELECT 

o Source: COA (Rich Robinson) 

• USGS Shoal Creek Rainfall Monitoring Data 

o Filename: USGS_ShoalCreek08156675-

6800_RainvieuxNEXRADRainfall_HourlyTotals(in).xlsx 

o More rainfall data received to help model Shoal creek LDC curves 

o Source: COA (Rich Robinson) 

  



 

 

City of Austin Surface Water Quality and Spatial/Temporal Trends – Environmental Integrity Index (EII) 

Data 

COA EII data reports provide the most comprehensive data available for the Shoal Creek watershed with 

routine water quality and biologic date being collected since 2000. Data was collected adhering to the 

Water Resource Evaluation Standard Operating Procedures Manual (SR-04-04). The collection of 

quarterly water quality sample at any given site is carried out during baseflow conditions (non-

stormflow). During all sampling events (both quarterly and annual) physico-chemical measurements are 

collected with a multiprobe (Hach Hydrolab or Quanta Datasonde). These in-situ field measurements 

include:  

• Dissolved Oxygen (mg/L)  
• Specific Conductivity (μS/cm)  
• pH (Standard Units)  
• Water Temperature (oC)  

 
Quarterly water samples are collected and submitted to the LCRA Environmental Laboratory and 
analyzed for:  
 

• Ammonia as N (mg/L)  
• Nitrate as N (mg/L)  
• Total Kjeldahl N (mg/L)  
• Orthophosphorus as P (mg/L)  
• Total Suspended Solids (mg/L)  
• Escherichia coli bacteria (MPN/100ml) (for Barton, Bull, Onion and Walnut sites only)  

 
Quarterly water samples that are analyzed at the COA laboratory were analyzed for:  
 

• Turbidity (NTU)  
• Escherichia coli bacteria (MPN/100ml) (for sites that will not be submitted for CRP/TMDL program) 

 

  



 

Data Summaries from Shoal Creek Watershed Characterization Report – Appendix A 

 

            459BShoal Creek Watershed 
460BSummary Sheet 

461BCatchment 462BTotal area 463B13 square miles  
 464BArea in recharge   465B3 square miles 

 466BCreek length 467B11 miles 

 468BReceiving water 469BTown Lake 

470BDemographics 471B2000 population 472B59,011 

 473B2030 projected population 474B78,759 

 475B30 year projected % increase 476B33 % 

477BLand Use 478BImpervious cover (2003 estimate) 479B47.3 % 

 480BImpervious cover (2013 estimate) 481B53.3 % 

482BOverall EII Scores 
483B2000 484B2003 485B2006 486B2009 487B2011 488B2013 489B2015 

490B60 491B54 492B55 493B63 494B57 495B59 496B63 

 

Flow Regime* for Sample Sites on Shoal Creek Upstream to Downstream 

497BSite 

498B2001 499B2003 500B2006 501B2009 502B2010 503B2011 504B2013 505B2015 

506BFeb 507BFeb 508BFeb 509BMar 510BMar 511BMay 512BSep 513BDec 514BFeb 515BMay 516BJul 517BAug 518BNov 519BFeb 520BMay 521BMay 522BOct 523BDec 524BDec 525BMar 526BJun 527BJun 528BSep 529BJan 530BApr 531BMay 532BJun 533BJun 534BSep 535BJan 536BApr 537BJul 538BSep 

539BWQ 540BBio 541BWQ 542BWQ 543BBio 544BWQ 545BWQ 546BWQ 547BWQ 548BWQ 549BBio 550BWQ 551BWQ 552BWQ 553BWQ 554BBio 555BWQ 556BWQ 557BWQ 558BWQ 559BWQ 560BBio 561BWQ 562BWQ 563BWQ 564BBio 565BWQ 566BBio 567BWQ 568BWQ 569BWQ 570BWQ 571BWQ 

572B118 573BB 574BB 575BB 576BB 577BB 578BB 579BB 580Bn 581BB 582BB 583BB 584Bn 585BB 586BB 587BB 588BB 589BB 590BB 591Bn 592BB 593Bn 594Bn 595Bn 596BB 597BB 598BB 599BB 600B  601BB 602BB 603BB 604BB 605Bn 

606B117 607BB 608BB 609BB 610BB 611BB 612BB 613BB 614BB 615BB 616BB 617BB 618Bn 619BB 620BB 621BB 622BB 623BB 624BB 625BB 626BB 627Bn 628Bn 629Bn 630BB 631BB 632BB 633BB 634B  635BB 636BB 637BB 638BB 639Bn 

640B116 641BB 642BB 643BB 644BB 645BB 646BB 647BB 648BB 649BB 650BB 651BB 652Bn 653BB 654BB 655BB 656BB 657BB 658BB 659BB 660BB 661BB 662BB 663BB 664BB 665BB 666BB 667BB 668B  669BB 670BB 671BB 672BB 673BB 

674B122 675BB 676BB 677BB 678BB 679BB 680BB 681BB 682BB 683BB 684BB 685BB 686BB 687BB 688BB 689BB 690BB 691BB 692BB 693BB 694BB 695BB 696BB 697BB 698BB 699BB 700B  701BB 702BB 703BB 704BB 705BB 706BB 707BB 

708B* B = baseflow        n = no flow        S = storm flow        blue = Samples were taken       light blue = Samples were not taken        blank = not 

visited 
  



 

 

709BIndex Scores* for Shoal Creek Sites by Year 
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723B  

724BSHL1 725B122 726BShoal Creek Upstream of 1st St. 727B1996 728B27 729B51 730B14 731B37 732B58 733B35 734B30 735B39 736B37 

737BSHL2 738B116 739BShoal Creek @ 24th Street 740B1996 741B41 742B51 743B45 744B68 745B51 746B52 747B52 748B51 749B51 

750BSHL3 751B117 752BShoal Creek @ Shoal Edge Court (EII) 753B1996 754B56 755B51 756B93 757B79 758B60 759B54 760B69 761B38 762B66 

763BSHL4 764B118 765BShoal Creek DS of Crosscreek Drive 766B1996 767B63 768B51 769B24 770B59 771B50 772B51 773B32 774B70 775B50 
776B  

777BSHL1 778B122 779BShoal Creek Upstream of 1st St. 780B2000 781B44 782B89 783B63 784B64 785B33 786B37 787B31 788B42 789B55 

790BSHL2 791B116 792BShoal Creek @ 24th Street 793B2000 794B53 795B89 796B74 797B63 798B26 799B38 800B40 801B36 802B57 

803BSHL3 804B117 805BShoal Creek @ Shoal Edge Court (EII) 806B2000 807B62 808B89 809B65 810B77 811B45 812B39 813B40 814B37 815B63 

816BSHL4 817B118 818BShoal Creek DS of Crosscreek Drive 819B2000 820B64 821B89 822B75 823B63 824B42 825B62 826B60 827B64 828B66 
829B  

830BSHL1 831B122 832BShoal Creek Upstream of 1st St. 833B2003 834B32 835B68 836B60 837B34 838B35 839B45 840B34 841B56 842B46 

843BSHL2 844B116 845BShoal Creek @ 24th Street 846B2003 847B51 848B68 849B41 850B66 851B32 852B36 853B29 854B43 855B49 

856BSHL3 857B117 858BShoal Creek @ Shoal Edge Court (EII) 859B2003 860B62 861B68 862B62 863B65 864B65 865B36 866B32 867B40 868B60 

869BSHL4 870B118 871BShoal Creek DS of Crosscreek Drive 872B2003 873B68 874B68 875B67 876B68 877B54 878B37 879B41 880B32 881B60 
882B  

883BSHL1 884B122 885BShoal Creek Upstream of 1st St. 886B2006 887B34 888B59 889B30 890B59 891B46 892B38 893B30 894B45 895B44 

896BSHL2 897B116 898BShoal Creek @ 24th Street 899B2006 900B48 901B59 902B24 903B79 904B47 905B64 906B62 907B66 908B54 

909BSHL3 910B117 911BShoal Creek @ Shoal Edge Court (EII) 912B2006 913B67 914B59 915B49 916B72 917B57 918B59 919B58 920B60 921B61 

922BSHL4 923B118 924BShoal Creek DS of Crosscreek Drive 925B2006 926B70 927B59 928B59 929B53 930B58 931B56 932B53 933B59 934B59 
935B  

936BSHL1 937B122 938BShoal Creek Upstream of 1st St. 939B2009 940B48 941B60 942B25 943B79 944B57 945B79 946B83 947B75 948B58 

949BSHL2 950B116 951BShoal Creek @ 24th Street 952B2009 953B64 954B60 955B28 956B84 957B59 958B94 959B91 960B97 961B65 

962BSHL3 963B117 964BShoal Creek @ Shoal Edge Court (EII) 965B2009 966B69 967B60 968B37 969B78 970B72 971B79 972B90 973B68 974B66 

975BSHL4 976B118 977BShoal Creek DSof Crosscreek Drive 978B2009 979B76 980B60 981B36 982B83 983B49 984B74 985B65 986B82 987B63 
988B  

989BSHL1 990B122 991BShoal Creek Upstream of 1st St. 992B2011 993B36 994B70 995B25 996B55 997B54 998B53 999B46 1000B60 1001B49 

1002BSHL2 1003B116 1004BShoal Creek @ 24th Street 1005B2011 1006B62 1007B70 1008B48 1009B80 1010B50 1011B62 1012B61 1013B63 1014B62 

1015BSHL3 1016B117 1017BShoal Creek @ Shoal Edge Court (EII) 1018B2011 1019B79 1020B70 1021B62 1022B76 1023B63 1024B64 1025B60 1026B67 1027B69 

1028BSHL4 1029B118 1030BShoal Creek DS of Crosscreek Drive 1031B2011 1032B85 1033B70 1034B25 1035B42 1036B60 1037B  1038B  1039B  1040B47 
1041B  

1042BSHL1 1043B122 1044BShoal Creek Upstream of 1st St. 1045B2013 1046B36 1047B62 1048B25 1049B56 1050B41 1051B82 1052B80 1053B84 1054B50 

1055BSHL2 1056B116 1057BShoal Creek @ 24th Street 1058B2013 1059B60 1060B62 1061B31 1062B83 1063B47 1064B81 1065B80 1066B82 1067B61 

1068BSHL3 1069B117 
1070BShoal Creek @ Shoal Edge Court (EII) 1071B2013 1072B74 1073B62 1074B48 1075B63 1076B58 1077B83 1078B84 1079B81 1080B65 

1081BSHL4 1082B118 1083BShoal Creek DS of Crosscreek Drive 1084B2013 1085B71 1086B62 1087B28 1088B83 1089B56 1090B62 1091B66 1092B57 1093B60 
 

1094BSHL1 1095B122 1096BShoal Creek Upstream of 1st St.  1097B2015 1098B37 1099B60 1100B25 1101B77 1102B60 1103B79 1104B83 1105B75 1106B56 

1107BSHL2 1108B116 1109BShoal Creek @ 24th Street 1110B2015 1111B57 1112B60 1113B65 1114B72 1115B51 1116B79 1117B87 1118B71 1119B64 

1120BSHL3 1121B117 1122BShoal Creek @ Shoal Edge Court (EII) 1123B2015 1124B60 1125B60 1126B40 1127B81 1128B70 1129B84 1130B90 1131B78 1132B66 

1133BSHL4 1134B118 1135BShoal Creek DS of Crosscreek Drive 1136B2015 1137B70 1138B60 1139B38 1140B81 1141B65 1142B79 1143B78 1144B79 1145B66 

1146B* blank cells indicate parameter was not collected, blank columns indicate site was dropped     **sediment samples only collected at the 

downstream site 
 

   1147B100-87.5  Excellent         1148B87.5-75  V. Good  1149B75-62.5  Good     1150B62.5-50  Fair    1151B50-37.5 Marginal      1152B37.5-25 Poor      1153B25-12.5  Bad        1154B12.5-0  V. Bad 



 

              1155BShoal Creek Watershed 
                                       1156BLand Use Map

 



 

            1157BShoal Creek Watershed 
                                       1158BAerial Map  

    1159B  
 



 

 

            1160BShoal Creek Watershed 
1161BWater Quality Data – Temperature, Conductivity, pH, Dissolved Oxygen & E. coli 

1162Bfor 2015 Sample Sites (Downstream to Upstream) 

 

1163BQualifiers to 
the left of the 

value 

1164B> 1165BGreater than 
1166BQualifiers to 

the right of the 
value 

1167B(blank) 1168BUseable 

1169B< 1170BLess than 1171BS 1172BExceeds standard range 

1173B<J 1174BLess than detected limit 
1175BR 1176BRejected, failed QC 

 1177BJ 1178BEstimated 

 

 

1179BWatershed 1180BSite 1181BEII Reach 1182BDate 
1183B<> 

1184BTemp. 
1185Bflag 1186B<> 

1187BCond. 
1188Bflag 1189B<> 

1190BpH 
1191Bflag 1192B<> 

1193BD.O. 
1194Bflag 1195B<.> 

1196BE. Coli 
1197Bflag 

1198BShoal 1199B122 1200BSHL1 1201B01/14/2015  1202B9.9   1203B687   1204B7.93   1205B10.6  1206B> 1207B2419.6  

1208BShoal 1209B122 1210BSHL1 1211B04/15/2015  1212B20.5   1213B842   1214B7.86   1215B7.2  1216B> 1217B2419.6  

1218BShoal 1219B122 1220BSHL1 1221B07/10/2015  1222B25.9   1223B839   1224B7.84   1225B5.6     

1226BShoal 1227B122 1228BSHL1 1229B07/14/2015  1230B26.9   1231B873   1232B7.98   1233B6.7 1234BR  1235B1203.3  

1236BShoal 1237B122 1238BSHL1 1239B09/09/2015  1240B26.8   1241B812   1242B7.70   1243B4.8   1244B727.0  

  1245BSHL1 Mean 1246B22.0 1247B810 1248B7.86 1249B7.0  1250B1692.4  

1251BShoal 1252B116 1253BSHL2 1254B01/14/2015  1255B8.3   1256B741   1257B7.97   1258B12.3   1259B365.4  

1260BShoal 1261B116 1262BSHL2 1263B04/15/2015  1264B24.9   1265B952   1266B8.31   1267B18.0   1268B32.8  

1269BShoal 1270B116 1271BSHL2 1272B07/10/2015  1273B28.0   1274B934   1275B8.09   1276B10.8     

1277BShoal 1278B116 1279BSHL2 1280B07/14/2015  1281B31.3   1282B921   1283B8.15   1284B10.6 1285BR  1286B63.6  

1287BShoal 1288B116 1289BSHL2 1290B09/09/2015  1291B28.7   1292B921   1293B7.89   1294B9.0   1295B14.5  

  1296BSHL2 Mean 1297B24.2 1298B894 1299B8.08  1300B12.1  1301B119.1 

1302BShoal 1303B117 1304BSHL3 1305B01/14/2015  1306B6.6   1307B387   1308B7.88   1309B10.4 1310BR  1311B86.7  

1312BShoal 1313B117 1314BSHL3 1315B04/15/2015  1316B17.9   1317B759   1318B7.62   1319B5.8   1320B153.9  

1321BShoal 1322B117 1323BSHL3 1324B07/10/2015  1325B28.1   1326B593   1327B8.09   1328B10.4     

1329BShoal 1330B117 1331BSHL3 1332B07/14/2015  1333B26.0   1334B666   1335B7.86   1336B6.9   1337B648.8  

  1338BSHL3 Mean 1339B19.7 1340B601 1341B7.86 1342B8.4 1343B296.5 

1344BShoal 1345B118 1346BSHL4 1347B01/14/2015  1348B6.5   1349B421   1350B7.89   1351B11.4 1352BR  1353B344.8  

1354BShoal 1355B118 1356BSHL4 1357B04/15/2015  1358B17.7   1359B561   1360B7.52   1361B5.3   1362B107.1  

1363BShoal 1364B118 1365BSHL4 1366B07/10/2015  1367B27.2   1368B523   1369B7.97   1370B10.8     

1371BShoal 1372B118 1373BSHL4 1374B07/14/2015  1375B25.0   1376B593   1377B9.14   1378B4.8   1379B387.0  

  1380BSHL4 Mean 1381B19.1 1382B524 1383B8.13 1384B8.1 1385B279.6 

  1386BShoal Mean 1387B21.5 1388B724 1389B7.98 1390B9.0 1391B641.0 

 
1392BGray highlighting indicates that the value exceeds one standard deviation from the mean of all E.I.I. sites 

combined. 

  

1393BSummary Statistics for all 2015-2016 E.I.I. Sites Combined 

1394BParameter 
1395B2015-2016 

1396BAverage 
1397B2015-2016 

1398BMinimum 

1399B2015-2016 

1400BMaximum 

1401B1 Standard 

Deviation Above 

1402B1 Standard 

Deviation Below 

1403BTemperature (C°) 1404B20.7 1405B5.8 1406B34.2 1407B27.5  

1408BConductivity 

(uS/cm) 
1409B722 1410B160 1411B3549 1412B955  

1413BpH (Standard units) 1414B7.86 1415B5.85 1416B10.25 1417B8.24 1418B7.47 

1419BD.O. (mg/l) 1420B7.9 1421B0.1 1422B18.7 1423B10.4 1424B5.5 

1425BE. Coli (col/100ml) 1426B316.1 1427B1.0 1428B2420.0 1429B883.7  

 

 

 

  



 

            1430BShoal Creek Watershed 
1431BWater Quality Data – Ammonia, Nitrate / Nitrite, Ortho-Phosphorus, Total Suspended Solids & 

Turbidity 

1432Bfor 2015 Sample Sites (Downstream to Upstream) 

 

1433BQualifiers to 
the left of the 

value 

1434B> 1435BGreater than 
1436BQualifiers to 

the right of the 
value 

1437B(blank) 1438BUseable 

1439B< 1440BLess than 1441BS 1442BExceeds standard range 

1443B<J 1444BLess than detected limit 
1445BR 1446BRejected, failed QC 

 1447BJ 1448BEstimated 

 

 

1449BWatershed 1450BSite 1451BEII Reach 1452BDate 

1453B<> 

 
1454BNH3-N 

1455Bflag 

 
1456BNO3/NO2 1457BOrtho-P 1458BT.S.S 

1459B< > 

 
1460BTurb. 

1461Bflag 1462B< >  1463Bflag 1464B< >  1465Bflag 1466B< >  1467Bflag 

1468BShoal 1469B122 1470BSHL1 1471B01/14/2015 1472B<J 1473B0.008   1474B1.40   1475B0.023   1476B1.3   1477B4.2 1478BR 

1479BShoal 1480B122 1481BSHL1 1482B04/15/2015  1483B0.081   1484B1.59   1485B0.064   1486B6.8   1487B2.0  

1488BShoal 1489B122 1490BSHL1 1491B07/10/2015                

1492BShoal 1493B122 1494BSHL1 1495B07/14/2015  1496B0.029   1497B2.42   1498B0.041   1499B1.3   1500B3.4 1501BR 

1502BShoal 1503B122 1504BSHL1 1505B09/09/2015  1506B0.039   1507B2.50   1508B0.130  1509B<J 1510B1.0   1511B1.9 1512BR 

  1513BSHL1 Mean  1514B0.039 1515B1.98 1516B0.064 1517B2.6 1518B2.8 

1519BShoal 1520B116 1521BSHL2 1522B01/14/2015 1523B<J 1524B0.008   1525B1.00  1526B<J 1527B0.004   1528B3.5   1529B12.1 1530BR 

1531BShoal 1532B116 1533BSHL2 1534B04/15/2015 1535B<J 1536B0.008   1537B0.11  1538B<J 1539B0.004   1540B1.4   1541B4.4  

1542BShoal 1543B116 1544BSHL2 1545B07/10/2015                

1546BShoal 1547B116 1548BSHL2 1549B07/14/2015  1550B0.032   1551B0.54  1552B<J 1553B0.004   1554B10.2   1555B2.2 1556BR 

1557BShoal 1558B116 1559BSHL2 1560B09/09/2015 1561B<J 1562B0.008   1563B0.04  1564B<J 1565B0.004   1566B2.5   1567B1.7 1568BR 

  1569BSHL2 Mean  1570B0.014 1571B0.42 1572B0.004 1573B4.4 1574B5.1 

1575BShoal 1576B117 1577BSHL3 1578B01/14/2015 1579B<J 1580B0.008   1581B0.53  1582B<J 1583B0.004   1584B3.0   1585B5.3 1586BR 

1587BShoal 1588B117 1589BSHL3 1590B04/15/2015 1591B<J 1592B0.008   1593B0.29  1594B<J 1595B0.004  1596B<J 1597B1.1   1598B1.6  

1599BShoal 1600B117 1601BSHL3 1602B07/10/2015                

1603BShoal 1604B117 1605BSHL3 1606B07/14/2015 1607B<J 1608B0.008   1609B0.95  1610B<J 1611B0.004  1612B<J 1613B1.0   1614B2.7 1615BR 

  1616BSHL3 Mean  1617B0.008 1618B0.59 1619B0.004 1620B1.7 1621B3.2 

1622BShoal 1623B118 1624BSHL4 1625B01/14/2015 1626B<J 1627B0.008   1628B0.35  1629B<J 1630B0.004   1631B4.2   1632B2.7 1633BR 

1634BShoal 1635B118 1636BSHL4 1637B04/15/2015 1638B<J 1639B0.008   1640B0.09  1641B<J 1642B0.004  1643B<J 1644B1.1   1645B0.9  

1646BShoal 1647B118 1648BSHL4 1649B07/10/2015                

1650BShoal 1651B118 1652BSHL4 1653B07/14/2015 1654B<J 1655B0.008   1656B0.03  1657B<J 1658B0.004  1659B<J 1660B1.0   1661B1.1 1662BR 

  1663BSHL4 Mean  1664B0.008 1665B0.16 1666B0.004 1667B2.1 1668B1.6 

  1669BShoal Mean 
 1670B0.018 

1671B0.84 1672B0.021 1673B2.8 1674B3.3 

 
1675BGray highlighting indicates that the value exceeds one standard deviation from the mean of all E.I.I. sites 

combined. 

 

1676BSummary Statistics for all 2015-2016 E.I.I. Sites Combined 

1677BParameter 
1678B2015-2016 

1679BAverage 
1680B2015-2016 

1681BMinimum 

1682B2015-2016 

1683BMaximum 

1684B1 Standard Deviation 

Above 

1685BNH3-N (mg/l) 1686B0.018 1687B0.008 1688B0.881 1689B0.085 

1690BNO3-N (mg/l) 1691B1.14 1692B0.01 1693B12.0 1694B3.16 

1695BOrtho-P (mg/l) 1696B0.016 1697B0.004 1698B0.661 1699B0.08 

1700BT.S.S. (mg/l) 1701B3.7 1702B1.0 1703B58.2 1704B9.7 

1705BTurbidity (NTU) 1706B4.4 1707B0.2 1708B98.6 1709B11.7 

 



 

            1710BShoal Creek Watershed 
         1711BData Summary Graphs – Total Suspended Solids and Turbidity (Downstream to Upstream by 

Year)  

 

1712B  

1713B  
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            1714BShoal Creek Watershed 
          1715BData Summary Graphs – pH and Conductivity (Downstream to Upstream by Year) 

  
1716B
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            1718BShoal Creek Watershed 
        1719BData Summary Graphs – Ammonia and Nitrate/Nitrite (Downstream to Upstream by Year) 
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            1722BShoal Creek Watershed 
  1723BData Summary Graphs – Orthophosphate and Dissolved Oxygen (Downstream to Upstream by Year) 
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            1726BShoal Creek Watershed 
         1727BData Summary Graphs – E.coli (Downstream to Upstream by Year) 
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             1729BShoal Creek Watershed 
       1730BScore Summary – Reach scores for each sample year 
 

1731B   
 

1732B   
 

1733B   
 



 

             1734BShoal Creek Watershed 
       1735BBenthic Macroinvertebrates – Taxa List, Pollution Tolerance Index & Functional Feeding Group  

               1736Bfor 2015 Sample Sites (Downstream to Upstream) 

 

1737BBenthic Macroinvertebrates - 
Shoal Creek 

1738BSHL @ Crosscreek 
(118) 07/08/2015 

(WRE) 

1739BSHL @ Shl Edge Ct 
(117) 07/08/2015 

(WRE) 

1740BSHL @ 24th (116) 
07/10/2015 (WRE) 

1741BSHL us 1st (122) 
07/10/2015 (WRE) 1742BBenthic 

Macroinvertebrate 
ID 

1743BPTI 1744BFFG 

1745BChimarra 1746B2 1747BFC 1748B7 1749B76 1750B23 1751B2 

1752BHydroptila 1753B2 1754BPI,SC 1755B  1756B  1757B  1758B1 

1759BCamelobaetidius 1760B4 1761BCG 1762B3 1763B30 1764B18 1765B3 

1766BFallceon 1767B4 1768BCG,SC 1769B44 1770B83 1771B158 1772B119 

1773BNeochoroterpes 1774B4 1775BCG 1776B7 1777B  1778B2 1779B  

1780BOstracoda 1781B4 1782BCG,FC 1783B  1784B  1785B  1786B1 

1787BSimulium 1788B4 1789BFC 1790B1 1791B11 1792B  1793B3 

1794BPetrophila (Moth) 1795B5 1796BSC 1797B1 1798B2 1799B  1800B  

1801BArgia 1802B6 1803BP 1804B26 1805B38 1806B  1807B7 

1808BBrechmorhoga 
Mendax 

1809B6 1810BP 1811B7 1812B  1813B1 1814B  

1815BCheumatopsyche 1816B6 1817BFC 1818B4 1819B71 1820B26 1821B2 

1822BChironomidae 1823B6 1824BFC,P 1825B17 1826B32 1827B10 1828B3 

1829BHetaerina 1830B6 1831BP 1832B  1833B2 1834B  1835B  

1836BRhagovelia 1837B6 1838BP 1839B3 1840B  1841B  1842B  

1843BTanypodinae 1844B6 1845BP 1846B9 1847B  1848B9 1849B1 

1850BCaenis 1851B7 1852BCG,SC 1853B  1854B1 1855B12 1856B  

1857BStenelmis 1858B7 1859BCG,SC 1860B2 1861B1 1862B  1863B  

1864BHirudinea 1865B8 1866BP 1867B  1868B2 1869B  1870B  

1871BHyalella 1872B8 1873BCG,SH 1874B2 1875B10 1876B1 1877B2 

1878BOligochaeta 1879B8 1880BCG 1881B  1882B1 1883B  1884B1 

1885BPhysella 1886B9 1887BSC 1888B  1889B  1890B2 1891B  

1892BBelostoma 1893B10 1894BP 1895B1 1896B  1897B  1898B  

BDugesia  
1900BCG,P 1901B64 1902B1 1903B5 1904B  

 

  



 

 


